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Al.l

A.12

Al3

A.1 -- Executive Summary

BACKGROUND

The Seattle District Corps of Engineers has been charged by Congress to investigate and design a
long-term solution for fish passage around Mud Mountain Dam (MMD). The objective of this
study is to identify the least-cost, environmentally acceptable solutions to provide long-term fish
passage at MMD. This cost appendix describes the cost estimating performed for this study.
Costs are developed for two plans: a Federally and a Locally Preferred Plan. In general the
Federally Preferred Plan has fewer hydraulic features (gates and weirs) and assumes the PSE
diversion is discontinued, whereas the Locally Preferred Plan is designed to optimize the
performance of the facility for fully operating the diversion. Both designs have been developed
to a 35% level.

REPORT LAYOUT

This appendix 1s divided into four sections: The first section presents the general basis for
the estimate. The second and third sections describe the construction, operation and
maintenance costs, real estate costs, planning, and design costs for the Federally and
Locally Preferred Plans respectively. The last section compares the two Plans.

PLAN COST SUMMARIES

Tables Al-1 and A1-2 present cost summaries for the FPA and the LPA respectively.

A-1
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A.2 -- Basis for Cost Estimating
A.2.1 ESTIMATE CRITERIA
A.2.1.1 Capital Costs
A2.1.1.1 MCASES

In general the cost estimate is prepared using the USCOE MCASES cost estimating program
and the associated database for estimating the cost of constructed features. The features
estimated directly from the database include such items as clearing and grubbing, excavation,
backfill, concrete, structural steel, etc. Large specialty items are based on recent price quotes
from reputable suppliers and experienced judgment for determining labor and equipment
necessary for installation. These costs are detailed in the “Detail Pages” of the MCASES report
and are considered direct or unburdened costs. Each line item includes; the quantity of material,
number of man-hours, labor cost, equipment cost, material cost, other cost, and a total cost for
each item.

A.2.1.1.2 Cost Escalation

MCASES September 2003 costs are escallated to July 2008 using the Civil Works construction
cost Index System (CWCCIS)

A.2.1.1.3  General Assumptions
(a) Earthwork Estimating

Native material will be used for the majority of backfill. Price quotes for the rip-rap
material cost were quoted by a local quarry (410 Quarry).

(b) Concrete Estimating

The estimate evaluates each concrete feature in terms of square footage of formwork,
volume of material, tonnage of reinforcing steel, and volume of concrete placed. The
estimate further distinguishes between slabs on grade, walls or piers, and suspended
slabs. Reinforcing steel quantities are as a percentage of the reinforced concrete gross
area. It is assumed that 5%, 10%, and 15% of the gross area will be steel, for slabs on
grade, walls or piers, and suspended slabs respectively. Concrete placement assumes
that the majority of the concrete will be placed with a relatively large concrete pumper
(180-feet of boom).

(c) Major Equipment

Pricing Quotes were received from the following suppliers on major equipment:

Radial Gates: Johnson Machine Works Inc.

Ramp Gate: Golden Harvest

Hydraulic Systems: Bosch Rexroth Corp.

Rubber Weirs: Bridgestone Industrial Products - Bridgestone
Fabricated and Sluice Gates: ~ Tourangeau - Waterman

Log Loader: Triad Machinery — Link Belt
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A.2.1.1.4 Construction Markups

Markups to the direct costs are included in the MCASES construction costs and are calculated
as follows:

e Prime Contractor’s Field Overhead (FOOH):
10% of: Direct Cost (DIRECT)

e Primes Home Office Expense (HOOH):
3% of: FOOH + DIRECT

Prime Contractors Profit (PROFIT):
8% of: HOOH + FOOH + DIRECT

Prime Contractors Bond (BOND):
0.5% of: PROFIT + HOOH + FOOH + DIRECT

Washington State Sales Tax (TAX)
8.4% of: Equipment and Materials

A.2.1.2 Operating and Maintenance Costs

Operation and maintenance costs are estimated over a 50-year project life. The costs cover weekly
operation and inspections, annual maintenance, and two rehabilitations of major mechanical features
on a 16-year cycle. These costs are converted to present value dollars based on a discount rate of
5.875 percent. A labor rate of $60 per hour is assumed. Power costs are based on $0.06 per kW-
Hour.

A.2.1.3 Contingency:
A contingency of 15% is applied to TAX + BOND + PROFIT + HOOH + FOOH + DIRECT.
A.2.1.4 Planning, Engineering, and Design:

The total cost of planning, engineering, and design estimated at 27% of TAX + BOND + PROFIT +
HOOH + FOOH + DIRECT applied before escalation. Planning, engineering and design includes
project management, planning and environmental compliance, engineering and design, engineering
technical review and value engineering, contracting and reprographics, engineering during
construction, and project operation.

A.2.1.5 Construction Managment

The total cost for construction management is estimated at 11% of: TAX + BOND + PROFIT +
HOOH + FOOH + DIRECT.

A.2.1.6 Real Estate Costs

Real Estate costs are based on the land and access easements assessed by the USACE property
division. The land area is depicted on Plates 3 and 24 for the Locally and Federally Preferred Plans,
respectively.

A-3
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A.3 -- Federally Preferred Plan

A.3.1 GENERAL

This section describes the costs associated with the Federally Preferred Plan. The costs are
described in terms of: construction cost, operation and maintenance costs, real estate costs,
planning, and design costs. The construction costs descriptions follow the same organization as
the detailed breakdown in the MCASES estimate.

A.3.2 CONSTRUCTION COST

A3.21

A3.2.2

A323

A324

A3.2.5

Temporary Construction

Temporary construction includes: erosion and sediment control, clearing and grubbing,
cofferdams, dewatering, re-surfacing access roads, temporary fishway entrance pipes, and
allowance for environmental compliance. Erosion and sediment control measures allows
for silt fencing and a detention pond. Cofferdams will be installed in three phases for this
Plan. The work setting up the cofferdams should occur during periods when the turbidity is
normally high to minimize water quality impacts. Dewatering allows for well points along
the excavation to maintain the groundwater at least 2 feet below the subgrade and pumping
at the toe of the upstream cofferdam to collect seepage through the cofferdam.
Environmental compliance allows for preparation of a monitoring plan, onsite inspection,
and for documentation of the compliance.

Demolition

Demolition for this plan includes removal of the entire existing timber crib and concrete
dam, selected portions of the existing USCOE left bank fish trap, and concrete features
associated with the right bank hatchery fishway entrance.

Earthworks

The earthworks section includes general features not directly related to specific components
of the project. It includes the right bank levee, general dam excavation, and downstream
scour protection rip-rap. Specific excavation, backfill and compaction related to the major
features, such as the right-bank ladder, ogee weir, radial gate, and fish trap improvements
are included in their respective sections.

Right Bank Fishway Entrance
Improvements to the right bank fishway entrance include the 24-inch diameter steel supply

piping across the river to screen intake, excavation, concrete improvements, backfill,
regulating gate with associated electrical and control, and flow baffles.

Ogee Weir

The ogee weir sections covers the excavation and backfill for the cutoff walls and the
concrete work.
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A.3.2.6

B.32T

A3.2.8

A329

16-Foot Radial Gate

The 16-foot radial gate estimate includes: excavation and backfill for cutoff walls and
apron, concrete work for the cutoff walls, slabs (at the gate and for the upstream aprons),
steel plate armoring for the slabs, concrete for the right pier (left abutment is included in the
fish screen and fish trap improvements), and concrete for the upstream divider and excluder
walls. It also includes the elevated concrete slab and appurtenant handrail, stairs, and steel
stop-logs (with guides). The gate includes: hydraulic pistons, local control panels, and
associated hydraulic piping, electrical control conduit, and general lighting electrical.

35-Foot Radial Gate

The 35-foot radial gate estimate includes: excavation and backfill for cutoff walls and
apron, concrete work for the cutoff walls, slabs (at the gate and for the upstream aprons),
steel plate armoring for the slabs, concrete for the right pier (left pier is included in the 16-
Foot Radial Gate section), and concrete for the upstream divider wall. It also includes the
elevated concrete slab and appurtenant handrail, stairs, and steel stop-logs (with guides).
The gate includes hydraulic pistons, local control panels, and associated hydraulic piping,
electrical control conduit, and general lighting electrical. (This feature is not shown on the
drawings in the 75% submittal).

Fish Screen and Fish Trap Improvements

Improvements to the fish screen and fish trap include excavation of the areas adjacent to the
existing trap, concrete slabs and walls, appurtenant handrail, stairs, and grating. The fish
screen has stainless steel screen and blank panels, adjustable flow baffles behind the
screens, supporting structural steel, a hydraulically actuated bypass ramp gate, and a brush
cleaning system. Specific improvements to the trap include a number of gates (including a
new telescoping fishway entrance gate), new diffuser screen for the auxiliary water supply,
new stainless steel holding pool braille and “V” traps (with hoists), and a new sediment
control system with pump, valves, piping, and associated electrical and control.

Fish Screen Intake

The screen intake includes excavation for the fish screen intake and backfill of the majority
of the existing PSE intake. Concrete features include the slab on grade for the intake
invert, retaining and guide walls, and an elevated slab over the intake. Handrail, grating,
ladders, and steel stop-logs (with guides) are also included.

A.3.2.10 Incidentals

The incidentals section consists of site fencing with gates and hydroseeding.

A.3.2.11 Building

This section includes one new ground level building with concrete masonry walls, a steel
roof, interior walls, doors, and windows. The building also includes bathroom facilities, a
sewage grinder pump station, heating and ventilation system, and furnishings.

A-5
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A.3.2.12 Specialized Equipment

The specialized equipment in this section include the general electrical service and motor
control center, the electrical grounding, a receptacle for a portable generator, receptacles for
a welder and a portable pump, and a portable dewatering pump. Other equipment includes
the hydraulic power unit (for the gates) and the debris handler (log loader). Control
equipment includes the SCADA panel, communications panel, hydraulic control panel,
water level transmitters, and human machine interface (HMI) computer with software and
programming.

A.3.2.13 Maintenance Deck

The maintenance deck estimate includes excavation, concrete placement, purchase and
installation of concrete bridge girders and guardrails.

A.3.3 OPERATION AND MAINTENANCE COST

AS3.1

A33.2

A333

A334

Trap Operation

Operational trap and haul costs include labor at 32 hours a week on average, year round,
and the associated trucking costs. Other operational costs include operating the sediment
control system (vertical turbine pump and valving) on an average of 8 hours per week, year
round and observing screen cleaning operation an average of 1 hour per week. Average
power costs were included for running the sediment control pump, screen cleaner, general
lighting, and control systems.

Trap Maintenance

Maintenance costs at the trap includes 240 hours labor and inspection and minor repairs per
year with an allowance for material and equipment. The tank truck is assumed replaced
twice over the 50 year project life (every 16 years), at a cost of $100,000 (present day based
on a recently purchased truck by SPU for the Landsburg Project) the various gates,
sediment control pump, and brush cleaning system are also replaced on the same interval.

Barrier Dam Operation

Operational costs of the dam is based on 1 hour labor per week, year round, for observing
operation of the radial gates and the power costs associated with running the gate.

Barrier Dam Maintenance

Maintenance at the dam includes minor repairs on the radial gates on an annual basis with a
complete gate rehabilitation twice over the 50 year project life (every 16 years). Debris
management includes 520 hours labor a year for operating the log loader trucking. Bedload
management includes 40 hours labor a year with an excavator.

A-6
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A.3.3.5 Cost Summary

A34

Operating and Maintenance costs are presented on titled “Table A3-1 - Federally Preferred
Plan - Operation and Maintenance Costs”. This table adjusts all the cost to present value
based on a 5.875% annual rate. All costs are in 2003 dollars.

REAL ESTATE COST

A.3.4.1 Land and Features

The land areas are presented Plate 24. The total area required for access, levee and
permanent flow easements is 22.17 acres. The area for temporary construction easement is
5.61 acres. The area required for permanent use is 5.61 acres.

A.3.4.2 Appraisal

A3.5

A3.6

Total appraisal cost for real estate is $190,100.
PLANNING AND DESIGN COSTS
The cost for planning and design is based on 27% of the construction cost applied before
escalation. This includes costs for civil, mechanical, and electrical design in addition to
environmental planning. An additional $60,000 is allocated for further hydraulic evaluation of

the dam features to better understand bedload passage in particular.

CONSTRUCTION MANAGEMENT

The cost for construction management is based on 11% of the construction cost applied before
escalation.

A-7
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Mud Mountain Dam Appendix A — Cost Estimating
Fish Passage Project February 2004

A.4 -- Locally Preferred Plan

A.4.1 GENERAL

This section describes the costs associated with the Locally Preferred Plan. The costs are
described in terms of: construction cost, operation and maintenance costs, real estate costs,
planning, and design costs. The construction costs descriptions follow the same organization as
the detailed breakdown in the MCASES estimate.

A.4.2 CONSTRUCTION COST

A421

A422

A423

A424

Temporary Construction

Temporary construction includes: erosion and sediment control, clearing and grubbing,
cofferdams, dewatering, re-surfacing access roads, temporary fishway entrance pipes, and
allowance for environmental compliance. Erosion and sediment control measures allows
for silt fencing and a detention pond. Cofferdams will be installed in two phases for this
Plan. The work setting up the cofferdams should occur during periods when the turbidity is
normally high to minimize water quality impacts. Dewatering allows for well points along
the excavation to maintain the groundwater at least 2 feet below the subgrade and pumping
at the toe of the upstream cofferdam to collect seepage through the cofferdam.
Environmental compliance allows for preparation of a monitoring plan, onsite inspection,
and for documentation of the compliance.

Demolition

Demolition for this plan includes removal of the entire existing timber crib and concrete
dam, selected portions of the existing USCOE left bank fish trap, and concrete features
associated with the right bank hatchery fishway entrance. Demolition is also included for a
house garage located on the left bank just southeast of the PSE intake.

Earthworks

The earthworks section includes general features, not directly related to specific
components of the project. It includes the right bank levee, general dam excavation, and
downstream scour protection rip-rap. This section also includes excavation for the left
bank access road just southeast of the PSE intake. Specific excavation, backfill and
compaction related to the major features, such as the right-bank ladder, ogee weir, radial
gate, and fish trap improvements are included in their respective sections.

Right Bank Fishway Entrance
Improvements to the right bank fishway entrance include the 24-inch diameter steel supply

piping across the river to screen intake, excavation, concrete improvements, backfill,
regulating gate with associated electrical and control, and flow baffles.
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A4.25

A4.206

A4.27

A428

A429

Fixed Crest Weir

The fixed crest weir section covers the excavation and backfill for the cutoff walls, the
concrete work, concrete stoplogs and guide slots, structural steel for walkway, and
associated grating, handrail, and stairs.

Rubber Weirs

The rubber weir section covers the excavation and backfill for the cutoff walls, the concrete
slabs, and the concrete piers. The inflatable rubber weir price includes the weirs, the
controls, air compressors, mounting hardware, and appurtenances. Steel stoplogs with
guide slots, structural steel for walkway, and associated grating, handrail, and stairs are also
included in this section.

35-Foot Radial Gate

The 35-foot radial gate estimate includes: excavation and backfill for cutoff walls and
apron, concrete work for the cutoff walls, slabs (at the gate and for the upstream aprons),
steel plate armoring for the slabs, concrete for the right pier (left pier is included in the 16-
Foot Radial Gate section), and concrete for the upstream divider wall. It also includes the
elevated concrete slab and appurtenant handrail, stairs, and steel stop-logs (with guides).
The gate includes hydraulic pistons, local control panels, and associated hydraulic piping,
electrical control conduit, and general lighting electrical.

16-Foot Radial Gate

The 16-foot radial gate estimate includes: excavation and backfill for cutoff walls and
apron, concrete work for the cutoff walls, slabs (at the gate and for the upstream aprons),
steel plate armoring for the slabs, concrete for the right pier (left abutment is included in the
fish screen and fish trap improvements), and concrete for the upstream divider and excluder
walls. It also includes the elevated concrete slab and appurtenant handrail, stairs, and steel
stop-logs (with guides). The gate includes hydraulic pistons, local control panels, and
associated hydraulic piping, electrical control conduit, and general lighting electrical.

Fish Screen and Fish Trap Improvements

Improvements to the fish screen and fish trap include excavation of the areas adjacent to the
existing trap, concrete slabs and walls, appurtenant handrail, stairs, and grating. The fish
screen has stainless steel screen and blank panels, adjustable flow baffles behind the
screens, supporting structural steel, a hydraulically actuated bypass ramp gate, and a brush
cleaning system. Specific improvements to the trap include a number of gates (including a
new telescoping fishway entrance gate), new diffuser screen for the auxiliary water supply,
new stainless steel holding pool braille and “V” traps (with hoists), and a new sediment
control system with pump, valves, piping, and associated electrical and control.

A.4.2.10 Diversion Intake

The diversion intake includes excavation between the 16-foot radial gate apron and the
existing PSE intake. Demolition of a portion of the existing intake is included in the
demolition section. Concrete features include the slab on grade for the intake invert,
repaving the existing intake slab, retaining and guide walls, an elevated slab over the
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intake, and extending the existing head gate piers to accommodate stoplogs on the
downstream side. The head gates refurbishment includes new steel plating for the gates
and a new hydraulic lifting system with controls. Steel plate armoring of the invert of the
intake is included. Handrail, grating, ladders, and steel stop-logs (with guides) are also
included.

A.4.2.11 Incidentals

The incidentals section consists of site fencing with gates and hydroseeding.

A.4.2.12 Building

This section includes one new ground level building with concrete masonry walls, a steel
roof, interior walls, doors, and windows. The building also includes bathroom facilities, a
sewage grinder pump station, heating and ventilation system, and furnishings.

A.4.2.13 Specialized Equipment

The specialized equipment in this section includes the general electrical service and motor
control center, the electrical grounding, a receptacle for a portable generator, receptacles for
a welder and a portable pump, and a portable dewatering pump. Other equipment included
are the hydraulic power unit (for the gates) and the debris handler (log loader). Control
equipment includes the SCADA panel, communications panel, hydraulic control panel,
water level transmitters, and human machine interface (HMI) computer with software and
programming.

A.4.2.14 Maintenance Deck

The maintenance deck estimate includes excavation, concrete placement, purchase and
installation of concrete bridge girders and guardrails.

A.4.3 OPERATION AND MAINTENANCE COST

A.4.3.1 Trap Operation

Operational trap and haul cost include labor at 32 hours a week on average, year round, and
the associated trucking costs. Other operational costs include operating the sediment
control on an average of 8 hours per week, year round and observing screen cleaning
operation an average of 1 hour per week. Average power costs included for running the
sediment control pump, screen cleaner, general lighting, and control.

A.4.3.2 Trap Maintenance

Maintenance costs at the trap includes 240 hours labor of inspection and minor repairs per
year with an allowance for material and equipment. The tank truck is assumed replaced
twice during the 50-year project life (every 16 years), at a cost of $100,000 (present day
based on a recently purchased truck by SPU for the Landsburg Project) the various gates,
sediment control pump, and brush cleaning system are also replaced on the same interval.
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A433

A434

A.4.3.5

Barrier Dam Operation

Operational costs of the dam are based on 1 hour labor per week, year round, for observing
operation of the 16 foot radial gate, 1 hour for the 35 foot radial gate, 1 hour for the rubber
weirs, 10 hours for the head gates, and the power costs associated with running the gates.

Barrier Dam Maintenance

Maintenance at the dam includes minor repairs on the radial gates, rubber weirs, and head
gates on an annual basis with a complete rehabilitation of the gates twice during the 50-year
project life (every 16 years). It is assumed that the rubber weir would be relpaced twice
during the project life. Debris management includes 520 hours labor a year. Bedload
management includes 40 hours labor a year with an excavator.

Cost Summary

Operating and Maintenance costs are presented on table titled “Table A4-1 - Locally
Preferred Plan - Operation and Maintenance Costs”. This table adjusts all the cost to
present value based on a 5.875% annual rate. All costs are in 2003 dollars.

A.4.4 REAL ESTATE COST

The real estate costs are the same for each alternative. See section A.3.3

A.4.5 PLANNING AND DESIGN COSTS

The cost for planning and design is based on 27% of the construction cost applied before
escalation. This includes costs for civil, mechanical, and electrical design in addition to
environmental planning.

A.4.6 CONSTRUCTION MANAGEMENT

The cost for construction management is based on 11% of the construction cost.
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A.5 -- Plans Comparison

A.5.1 CONSTRUCTION COST

A3.1.1

AS5.1.2

Ad.13

A5.1.4

AS15

A5.1.6

AS51.7

AS5.1.8

£a3:1.9

Mobilization and General Conditions

The Federally Preferred Plan has a longer duration as a result of more cofferdam phases.
This results in a higher cost for site facilities than the Locally Preferred Plan.

Temporary Construction

The Federally Preferred Plan has a higher cost due to three phases of cofferdams whereas
the Locally Preferred plan has two. The cofferdams also differ between the plans.

Demolition

The Locally Preferred Plan includes demolition of existing buildings on the left bank and a
portion of the existing PSE intake, which are excluded from the Federally Preferred Plan.

Earthworks

The Locally Preferred Plan includes additional earthwork on the left bank for the access
road modification and additional excavation for the temporary PSE diversion intake. The
right bank levee is more extensive for the Federally Preferred Plan.

Right Bank Fishway Entrance

This section is identical for both plans.

Ogee Weir

This feature is exclusive to the Federally Preferred Plan.

Fixed Crest Weir

This feature is exclusive to the Locally Preferred Plan.

Rubber Weirs

This feature is exclusive to the Locally Preferred Plan.

35-Foot Radial Gate

This feature is identical to the Locally Preferred Plan.

A.5.1.10 16-Foot Radial Gate

The Federally Preferred Plan 16-foot radial gate includes a larger divider wall on the right
side, but has a smaller upstream slab than the Locally Preferred Alternative.
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A.5.1.11 Fish Screen and Fish Trap Improvements
In general the improvements are the same between the two plans, however the higher

headwater conditions associated with the Federally Preferred Plan require higher concrete
walls, more backfill, and taller blank screen panels on the fish screen.

A.5.1.12 Diversion Intake
The diversion intake improvements are much more extensive for the Locally Preferred

Plan; requiring more concrete, a temporary diversion channel, more steel plate armoring of
the invert, and refurbishment of the head gates.

A.5.1.13 Incidentals

This section 1s identical for both plans.
A.5.1.14 Building

This section is identical for both plans.

A.5.1.15 Specialized Equipment

This section is the same with the exception that the Locally Preferred Plan includes a larger
hydraulic power system.

A.5.1.16 Maintenance Deck
This feature is identical for both plans.
A.5.2 OPERATION AND MAINTENANCE COST
A.5.2.1 Trap Operation
This section is identical for both plans.
A.5.2.2 Trap Maintenance
This section 1s identical for both plans

A.5.2.3 Barrier Dam Operation

The Locally Preferred Plan is more power and labor intensive to operate as a result of more
mechanical features and the need to closely regulate flow to the diversion.

A.5.2.4 Barrier Dam Maintenance

Maintenance at the dam is more costly for the Locally Preferred Plan resulting from the
additional rubber weirs, 35-foot radial gate, and headgates.

A-13
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A.5.3 REAL ESTATE COST
Real Estate costs are considered identical for both plans.
A.5.4 PLANNING AND DESIGN COSTS
The Locally Preferred Plan is in general more expensive than the Federally Preferred Plan since

these cost are based on 27-percent of the construction cost, however the Federally Preferred Plan
includes an additional $60,000 for extra hydraulic evaluation.

A-14
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APPENDIX B - ENVIRONMENTAL
(not included)





